[Functional role of vacuolization of the T-system of skeletal muscle fibers].
T-tubules of skeletal muscle fibres easily transform into large vacuoles under the influence of various factors. These include osmotic shock produced by the efflux of small molecular weight molecules (e.g. glycerol), hypertonic shock, muscle fatigue and muscle damage. In most cases, vacuolation is reversible but the molecular mechanisms involved are not clear. Also, the functional role of reversible vacuolation has not been established. However, three possibilities may be considered. (1) Redistribution of ions and water between the cytoplasm and the extracellular space comprised by the T-system. Thus, the formation of large vacuoles may be a mechanisms for rapid osmoregulation that corresponds to regulated volume decrease in other types of cell. However, in our hands, inhibitors of various pathways that participate in volume regulation had no effect on reversible vacuolation. (2) Resealing of mechanical damage of the plasma membrane. This is usually accompanied by the development near the damaged membrane of numerous vacuoles which we have observed by confocal microscopy and use of a hydrophobic dye (RH414), to arise in part from T-tubules. (3) By confocal microscopy, it has also been shown that extracellular fluorescein dextran (Mr = 10,000), and both plasmid DNA (pUC18) and sonicated high molecular weight DNA stained with YOYO, enter vacuoles derived from T-tubules. This finding may indicate that reversible vacuolation, in the absence of membrane damage, could provide a pathway from the extracellular environment to the cytoplasm that is additional or complimentary to endocytosis; it may also be particularly relevant to the ability of muscle to be transfected by the direct injection of DNA. These several observations strongly indicate that the function of the T-system in skeletal muscle fibers is not restricted to excitation-contraction coupling.